The present report gives the results of studies on the yo guanine + cytosine 
I N T R O D U C T I O N
The usefulness of the study of DNA base compositions for the taxonomy of bacteria has been emphasized by several authors. This approach has given important results in the problem of the classification of aerobic Gram-positive cocci. It was pointed out by Silvestri & Hill (1965) that aerobic Gram-positive cocci can be divided into two groups on the yo guanine+cytosine (GC) content of their DNAs. The first group, with a low yo GC in DNA, corresponds to the genus Staphylococcus and the second group, with a high yo GC, corresponds to the genus Micrococcus. These conclusions were confirmed by the present authors in a previous paper (BohhEek, Kocur & Martinec, 1965) .
Equally significant is the application of this method in solving problems of intrageneric classification. As regards the species within the genus Micrococcus and their DNA base compositions, data on only some of the species can be found in the literature (Belozersky & Spirin, 1960; Marmur, Falkow & Mandel, 1963) . With the exception of reports by Silvestri & Hill (1965), Auletta & Kennedy (1966) and Rosypalova, BohaEek & Rosypal (1966) , the yo GC contents of DNA have not directly been used in the classification of the genus Micrococcus. The object of the present paper was to analyse the DNA base composition in species of the genus Micrococcus and to find whether the yo GC content was in agreement with their classification by other characters.
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METHODS
In the present study 29 strains of micrococci were investigated; they are listed in Table 1 .
Most of the strains were grown on yeast-extract glucose agar (g./l.) : yeast-extract, 5 ; peptone, 5 ; glucose, 10; agar, 20; pH 7.2. Micrococcus haZodenitr@cans was grown on the following medium: (gJ1.1: beef-extract, 5; peptone, 5; NaCl, 80; agar, 20; pH 7.2. M. Zitoralis was grown on the following medium (g./l.): yeast extract, 5 ; peptone, 5 ; glucose, 10; KCl, 2; MgS04.7H,0, 25; NaCl, 150; agar, 25; pH7.8. The marine micrococci were cultivated in the following medium (g./l.) : beef extract, 10; peptone, 10; agar, 20; in sea water, 750 ml., tap water, 250 ml. The organisms were incubated at 30" for 24 hr with the exception of Micrococcus Zitoralis, which was incubated for 6 days, and M. cryophilus which was incubated at 10" for 2 days.
For the isolation of DNA a method combining chloroform deproteinization with phenol deproteinization was used, since when following the procedure of Marmur Taxonomy of some micrococci 371 (1961) it was found difficult with some DNA samples to decrease the protein content below 1 yo even after performing chloroform deproteinizations 8 times. Strains sensitive to lysozyme were incubated with 0-5 mg. lysozyme/ml. bacterial suspension in a NaCl+ EDTA solution at 37" for 10-60 min. A 25 yo (w/v) solution of sodium dodecyl sulphate was then added to make the final concentration 2%; lysis was then complete at 60" in 10 min. After the mixture had been cooled to room temperature, sodium perchlorate was added to M concentration and one volume of a mixture of chloroform + isoamyl alcohol (24 + 1, v/v). After 30 min. shaking and 20 min. centrifugation at 5000 rev./min. the upper layer was removed and precipitated with 1.5 volume ethanol. The resulting fibrous DNA precipitate was dissolved in 10-fold dilution of standard saline citrate buffer pH 7 (0.1 5 M-NaCI + 0.01 5 M-sodium citrate, pH 7 ;
hereafter SSC) and after its solution the saline citrate buffer concentration was adjusted to SSC with 10 x SSC and ribonuclease (5 x cryst. Reanal, Hungary) added 50 ,ug./ml. After incubation for 30 min. at 37", NaCl was added to the solution to M concentration and a further equal volume of re-distilled phenol saturated with M-NaCl+ 0.1 M-tris (PH 9). After shaking for 20 min. at 4", the mixture was centrifuged at 75,000g for 30 min. and the clear supernatant layer precipitated with one volume of ethanol.
Deproteinization with a mixture of chloroform + isoamyl alcohol (24 + 1) was done twice and as a rule, after the second deproteinization, no interlayer of protein was formed after centrifugation. The DNA sample was precipitated with one volume of ethanol again. By this procedure, the amount of phenol in the sample decreased below 0-5 yo ; this was detected spectrophotometrically by measuring the ratio E260: E235 in a medium of 0.1 M-NaOH (BohBEek, 1966) . The ethanol-precipitated DNA was dissolved in a 10-fold diluted SSC and 1/10 volume of 3 M-sodium acetate in M-EDTA added. The DNA was precipitated by adding 0.55 to 0.7 volume of re-distilled 2-propanol with constant stirring. After twice washing in 75% (w/v) ethanol in water the DNA was dissolved in phosphate + EDTA (0.01 M-sodium phosphate +0.001
M-EDTA, pH 7) buffer (PE). For the measurement of the DNA melting curves a spectrophotometer, type Beckman DU, was used. The cell holder compartment was thermostated at both sides by two thermospacers for circulating hot water from a U-10 ultra thermostat. The temperature was measured with a rod thermometer directly in one of the cuvettes. The melting curves were not corrected for thermal expansion of the solution. The solvent used was M-EDTA which contained the following substances per liter of solution : 0.608 g. NaH,PO,. 2H20, 2-18 g. Na,HPO,. 12H20, 0.372 g. disodium salt of EDTA, 1 ml. N-NaOH. An example of a melting curve and its evaluation is given in Fig. 1 Fig. 1 . Example of the evaluation of the melting curve of DNA of Micrococcus luteus, no. 409. Ordinate extinction ratio E260 at the given temperature ( t ) to Ezso at the basal temperature 25". The over-all increase in extinction ratio is designated as 100 %, T, corresponds to 50% of the over-all increase in Ezeo. From the course of the melting curve within the temperature range of 17-83 % Ese0, the interval AT (A3) is subtracted, from which 2 a = (AT-3) 2.5 is calculated.
RESIJLTS AND DISCUSSION
For determining the yo GC content in the DNA of the micrococci examined, two different methods were used; besides the method of determining the yo GC content from the T , value (Marmur & Doty, 1962) we also used the method of determining yo GC according to the ratio E 2 6 0 : E280 at pH 3 (Frkdkricq et al. 1961) . The difference between the values obtained by the two methods were within the range of 1-3% GC (see Table 2 ). Greater differences between the results given by the two methods would indicate the presence of impurities in the DNA preparations. In our opinion, the method recommended by Frkdkricq et al. (1961) is useful for a rapid and orientating determination of yo GC. However, since this method does not furnish data on the heterogeneity of DNA molecules it is advisable to use in parallel the method of T , determination to obtain more detailed information.
The results (Table 2) show that the strains examined can be divided into three groups. The first, most numerous, group (Fig. 2) Hill (1965) , and also confirm the correctness of Evans's (1965) proposal to recognize only two species within the genus Micrococcus: M . luteus and M. roseus.
